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CLAIMS 



[Claim(s)] 

[Claim 1] In order to support the truck and said processed substrate for being a transport device 
for conveying said processed substrate in the vacuum processing system for processing a 
polygon tabular processed substrate, and running in said system, The support device arranged on 
said truck is provided. Said support device Supporting said processed substrate and said support 
device so that said processed substrate may incline at the include angle of 7 degrees thru/or 12 
degrees to a perpendicular Having the bottom contact surface for contacting the bottom edge side 
of said processed substrate, and the 1st and 2nd flesh-side contact surface for contacting the rear 
face of said processed substrate, and said 1st and 2nd flesh-side contact surface Being formed, 
respectively on the 1st and 2nd pads supported by the 1st and 2nd stanchions which carried out 
mutually-independent in the conveyance direction of said processed substrate, and said 1st and 
2nd flesh-side contact surface Being arranged along the both ends of said processed substrate in 
said conveyance direction, respectively and said 1st and 2nd flesh-side contact surface are a 
transport device characterized by having the part which contacts said rear face of said processed 
substrate above the center of gravity of said processed substrate, respectively. 
[Claim 2] The truck for being a transport device for conveying said 1st and 2nd processed 
substrate at coincidence in the vacuum processing system for processing the polygon tabular 1st 
and 2nd processed substrate, and running in said system, In order to support said 1st and 2nd 
processed substrate to coincidence, the support device arranged on said truck is provided. Said 
support device Supporting said 1st and 2nd processed substrate and said support device so that 
said 1st and 2nd processed substrate may incline in the opposite side mutually at the include 
angle of 7 degrees thru/or 12 degrees to a perpendicular While having the 1st bottom contact 
surface for contacting the bottom edge side of said 1st processed substrate, and the 1st and 2nd 
flesh-side contact surface for contacting the rear face of said 1st processed substrate It has the 
2nd bottom contact surface for contacting the bottom edge side of said 2nd processed substrate, 
and the 3rd and 4th flesh-side contact surface for contacting the rear face of said 2nd processed 
substrate, While said 1st and 2nd flesh-side contact surface is formed, respectively on the 1st and 
2nd pads supported by the 1st and 2nd stanchions which carried out mutually-independent in the 
conveyance direction of said 1st and 2nd processed substrate That said 3rd and 4th flesh-side 
contact surface is formed, respectively on the 3rd and 4th pads supported by the 3rd and 4th 
stanchions which carried out mutually-independent in said conveyance direction, and said 1st 
and 2nd flesh-side contact surface While being arranged along the both ends of said 1st 
processed substrate in said conveyance direction, respectively, said 3rd and 4th flesh-side contact 
surface Being arranged along the both ends of said 2nd processed substrate in said conveyance 
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direction, respectively, and said 1st and 2nd flesh-side contact surface It is the transport device 
characterized by said 3rd and 4th flesh-side contact surface having the part which contacts said 
rear face of said 2nd processed substrate above the center of gravity of said 2nd processed 
substrate, respectively while having the part which contacts said rear face of said 1st processed 
substrate above the center of gravity of said 1st processed substrate, respectively. 
[Claim 3] Each bottom contact surface is a transport device according to claim 1 or 2 
characterized by consisting of two or more parts divided along said conveyance direction. 
[Claim 4] The truck room in which it is a vacuum processing system for processing a polygon 
tabular processed substrate, and a transport device according to claim 1 to 3 can be held where 
said processed object is supported, The 1st and 2nd vacuum processing room connected through 
the 1st and 2nd gate valves to said truck room, respectively is provided. Said processed substrate 
The vacuum processing system characterized by being carried in to said truck room from said 1st 
vacuum processing room by said transport device, and being carried in to said 2nd vacuum 
processing room from said truck room. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the transport device for conveying a processed 
substrate to the front face of a rectangle tabular glass substrate using the plasma in the vacuum 
processing system for performing plasma treatment, such as CVD (Chemical Vapor Deposition), 
sputtering, and dry etching, concerning the transport device and vacuum processing system for 
dealing with a polygon tabular processed substrate. 
[0002] 

[Description of the Prior Art] When taking processed substrates, such as a glass substrate, to a 
vacuum processing room in the vacuum processing system for performing plasma treatment, 
such as CVD, sputtering, and dry etching, conventionally, a substrate is fixed to a substrate 
holder (tray) and, generally the method of conveying this holder together with a substrate, i.e., 
"tray substrate carrier system", is adopted. 

[0003] Drawing 1 is the perspective view showing conventional plasma treatment equipment. 
[0004] Like the drawing 1 illustration, this plasma treatment has the vacuum housing 1 1 which 
forms the processing room for processing Substrate S. An electrode 13 is arranged by the door 
12 which can open and close a vacuum housing 1 1 . In order to hold an unit or two or more 
substrates S in a vacuum housing 1 1, the substrate holder (tray) 15 is used. A holder 15 is in the 
condition which attached Substrate S, and is hung by the substrate conveyance member 16 
arranged in the upper part in a vacuum housing 1 1 . The heater 1 7 for heating Substrate S is 
arranged in the center of a vacuum housing 1 1 . 

[0005] Substrate S and a holder 15 are moved by migration equipment (not shown) with the 
conveyance member 16. It is moved to between a heater 17 and an electrode 13, and halt 
arrangement of the holder 15 hung by the conveyance member 16 is carried out here. In this 
condition, plasma treatment is performed to the front face of Substrate S. 
[0006] 

[Problem(s) to be Solved by the Invention] In the conveyance approach concerning the above- 
mentioned conventional technique, although Substrate S is attached in a holder 15, in order to 
take time and effort and to automate, a very complicated robot is needed. Moreover, as a 
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substrate S, when heating a glass substrate in a vacuum, a holder 15 will also be heated together. 
Heating of a holder 15 becomes the cause by which about [ becoming the cause of the trouble of 
a conveyance system ] and a glass substrate breaks. Especially a large area processed substrate 
tends to break in a differential thermal expansion with a holder. Furthermore, when attaching 
only a glass substrate in a holder 15 compared with the case where it heats and cools and 
performing heating etc., the long processing time is required. 

[0007] Moreover, since the holder 15 of Substrate S is moved within a vacuum housing 11, 
impurity contamination may arise by mixing of the impurity adhering to a holder 15, or foreign 
matter fall from a holder drive part. Moreover, the problem that a holder 15 must be returned to 
an inlet port from an outlet is also after processing of Substrate S. 

[0008] It aims at offering the transport device of the substrate with which this invention is made 
in view of the trouble of this conventional technique, and the conventional holder for processing 
for holding in the vacuum processing system of this kind of substrate in case a substrate is 
processed becomes unnecessary. 

[0009] This invention aims at offering the transport device which can aim at compaction of the 
time amount which there are very few cracks, and there is little mixing of the impurity into a 
vacuum housing, and heating and cooling of a substrate take also at the thin large area processed 
substrate of board thickness again. 
[0010] 

[Means for Solving the Problem] In order to support the truck and said processed substrate for 
the 1st view of this invention being a transport device for conveying said processed substrate in 
the vacuum processing system for processing a polygon tabular processed substrate, and running 
in said system, The support device arranged on said truck is provided. Said support device 
Supporting said processed substrate and said support device so that said processed substrate may 
incline at the include angle of 7 degrees thru/or 12 degrees to a perpendicular Having the bottom 
contact surface for contacting the bottom edge side of said processed substrate, and the 1st and 
2nd flesh-side contact surface for contacting the rear face of said processed substrate, and said 
1st and 2nd flesh-side contact surface Being formed, respectively on the 1st and 2nd pads 
supported by the 1st and 2nd stanchions which carried out mutually-independent in the 
conveyance direction of said processed substrate, and said 1st and 2nd flesh-side contact surface 
Being arranged along the both ends of said processed substrate in said conveyance direction, 
respectively and said 1st and 2nd flesh-side contact surface are characterized by having the part 
which contacts said rear face of said processed substrate above the center of gravity of said 
processed substrate, respectively. 

[001 1] The truck for the 2nd view of this invention being a transport device for conveying said 
1st and 2nd processed substrate at coincidence in the vacuum processing system for processing 
the polygon tabular 1 st and 2nd processed substrate, and running in said system, In order to 
support said 1st and 2nd processed substrate to coincidence, the support device arranged on said 
truck is provided. Said support device Supporting said 1st and 2nd processed substrate and said 
support device so that said 1st and 2nd processed substrate may incline in the opposite side 
mutually at the include angle of 7 degrees thru/or 12 degrees to a perpendicular While having the 
1st bottom contact surface for contacting the bottom edge side of said 1st processed substrate, 
and the 1st and 2nd flesh-side contact surface for contacting the rear face of said 1st processed 
substrate It has the 2nd bottom contact surface for contacting the bottom edge side of said 2nd 
processed substrate, and the 3rd and 4th flesh-side contact surface for contacting the rear face of 
said 2nd processed substrate, While said 1st and 2nd flesh-side contact surface is formed, 
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respectively on the 1st and 2nd pads supported by the 1st and 2nd stanchions which carried out 
mutually-independent in the conveyance direction of said 1st and 2nd processed substrate That 
said 3rd and 4th flesh-side contact surface is formed, respectively on the 3rd and 4th pads 
supported by the 3rd and 4th stanchions which carried out mutually-independent in said 
conveyance direction, and said 1st and 2nd flesh-side contact surface While being arranged along 
the both ends of said 1st processed substrate in said conveyance direction, respectively, said 3rd 
and 4th flesh-side contact surface Being arranged along the both ends of said 2nd processed 
substrate in said conveyance direction, respectively, and said 1st and 2nd flesh-side contact 
surface While having the part which contacts said rear face of said 1st processed substrate above 
the center of gravity of said 1st processed substrate, respectively, said 3rd and 4th flesh-side 
contact surface is characterized by having the part which contacts said rear face of said 2nd 
processed substrate above the center of gravity of said 2nd processed substrate, respectively. 
[0012] The 3rd view of this invention is characterized by each bottom contact surface consisting 
of two or more parts divided along said conveyance direction in the transport device of the 1st or 
2nd view. 

[0013] The truck room in which the 4th view of this invention is a vacuum processing system tor 
processing a polygon tabular processed substrate, and the transport device of either the 1st 
thru/or the 3rd view can be held where said processed object is supported, The 1st and 2nd 
vacuum processing room connected through the 1st and 2nd gate valves to said truck room, 
respectively is provided. Said processed substrate It is characterized by being carried in to said 
truck room from said 1st vacuum processing room by said transport device, and being carried in 
to said 2nd vacuum processing room from said truck room. 
[0014] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with 
reference to a drawing below. In addition, in the following explanation, about the component 
which has the function and configuration of abbreviation identitas, the same sign is attached, and 
duplication explanation is given, only when required. 

[0015] Drawing 2 is the (a) perspective view showing the transport device 20 concerning the 
gestalt of operation of this invention, the (b) side elevation, and the (c) front view. 
[0016] Like the drawing 2 illustration, a transport device 20 is constituted so that the inside of a 
vacuum plasma treatment system which supports two glass substrates SI and S2 of the rectangle 
of the same dimension to coincidence, for example, is later mentioned with reference to drawing 
5 may be conveyed. For this reason, a transport device 20 has the support device 22 arranged on 
the truck 21 in order to support the truck 21 for running in a system, and two substrates SI and 
S2 to coincidence. 

[0017] A truck 21 is moved like the drawing 2 (a) illustration along with the rail 29 or guide idler 
(a rail is illustrated in drawing 2 ) laid in the system (i.e., on a truck room or the floor line of the 
vacuum processing interior of a room). While attaching a rack in the side face of a truck 21 in 
this case, a pinion driver can be arranged in the floor line of a truck room or a vacuum processing 
room, and a truck 21 can be driven by engagement with a rack and a pinion. Thereby, since the 
mechanical component of a truck 21 turns into the lower part of a truck 21, fall of the foreign 
matter from the upper part is lost, and the debasement of the substrate by impurity contamination 
is controlled. 

[001 8] The support device 22 sandwiches the medial axis of the truck 21 which met in the 
conveyance direction Dl, and it supports two substrates SI and S2 so that two substrates SI and 
S2 may incline in the opposite side mutually at the include angle theta 1 of about 10 degrees to a 



4 



perpendicular. Moreover, the support device 22 has the part which carries out contact support of 
the rear face above the center of gravity of each substrates SI and S2 so that it may mention 
later. As a result of such a configuration, substrates SI and S2 do not need mechanical 
immobilization, but are held on the support device 22 in the condition of having been stabilized 
with a self-weight. 

[0019] In addition, theta 1 is decided by relation of those centers of gravity and support locations 
whenever [ tilt-angle / of substrates SI and S2 ]. That is, if theta 1 is [ whenever / tilt-angle / of 
substrates SI and S2 ] shallow (<7 degree), it will be easy to lose the stability of maintenance of 
substrates SI and S2 in vibration produced at the time of conveyance, on the contrary, if theta 1 
is [ whenever / tilt-angle / of substrates SI and S2 ] deep (12 degrees ~ <), the increment in dead 
space of a vacuum housing and enlargement of the gate valve installed between vacuum 
housings will be caused, and it will become a demerit as whole equipment. From such a 
viewpoint, theta 1 is set as the range of 7 degrees - 12 degrees whenever [ tilt-angle / of 
substrates SI and S2 ]. 

[0020] More specifically, the support device 22 has the frames 23a and 23b of two V character 
molds of the same configuration which was fixed perpendicularly on a truck 21 and which 
carries out mutually-independent. The frames 23a and 23b of two V character molds are 
arranged near the both ends of a truck 21, respectively, and spacing between both is set up so that 
it may become small for how many minutes from the die length of substrates SI and S2. 
[0021] The V character mold of each frames 23a and 23b is formed with two stanchions 24f and 
24r arranged so that it might become bilateral symmetry to the medial axis of the truck 21 which 
met in the conveyance direction Dl. In Stanchions 24f and 24r, 7 degrees - 12 degrees of include 
angles between nothing therefore 24f of two stanchions, and 24r become the twice about the 
include angle theta 1 of about 10 degrees desirably to a perpendicular, respectively. A substrate 
SI is supported by the pair of 24f of stanchions on the left-hand side of two frames 23 a and 23b, 
and a substrate S2 is supported by the pair of right-hand side stanchion 24r. 
[0022] A step 25 is formed in each inside bottom of four stanchions 24f and 24r. All the steps 25 
are arranged at the same height, and specify the bottom contact surface for contacting the bottom 
edge side of substrates SI and S2. 

[0023] The top beam 26 and the middle beam 27 which function as a pad in contact with 
substrates SI and S2 are attached in each top and middle of four stanchions 24f and 24r. The top 
beam 26 and the middle beam 27 extend at a level with an outside along the conveyance 
direction Dl altogether from Stanchions 24f and 24r. The inside of the top beam 26 and the 
middle beam 27 specifies the flesh-side contact surface for contacting the rear face of a 
projection and substrates SI and S2 from the inside of Stanchions 24f and 24r for how many 
minutes. In addition, although based also on the size of a processed substrate, and board 
thickness, each middle beam 27 can be omitted and it can also consider only as the top beam 26. 
[0024] The flesh-side contact surface specified by the inside of the top beam 26 and the middle 
beam 27 is arranged along the both ends of the substrates SI and S2 in the conveyance direction 
Dl. Moreover, the rising wood of the flesh-side contact surface specified by the inside of the top 
beam 26 is arranged so that the rear face of substrates S 1 and S2 may be contacted above the 
center of gravity of substrates SI and S2. 

[0025] Drawing 3 is the perspective view showing the transport device 30 concerning the gestalt 
of another operation of this invention. 

[0026] Like the drawing 3 illustration, a transport device 30 is constituted so that the inside of a 
vacuum plasma treatment system which supports only one rectangular glass substrate S2, for 
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example, is later mentioned with reference to drawing 5 may be conveyed. For this reason, a 
transport device 30 has the support device 32 arranged on the truck 21 in order to support the 
same truck 21 as the gestalt of implementation of the drawing 2 illustration for running in a 
system, and one substrate S2. 

[0027] The support device 32 supports a substrate S2 so that 7 degrees - 12 degrees of substrates 
S2 may incline at the include angle of about 10 degrees desirably to a perpendicular. Moreover, 
the support device 32 has the part which carries out contact support of the rear face above the 
center of gravity of a substrate S2. As a result of such a configuration, a substrate S2 does not 
need mechanical immobilization, but is held on the support device 32 in the condition of having 
been stabilized with a self-weight. 

[0028] More specifically, the support device 32 has the frames 33 a and 33b arranged in the same 
location as the frames 23a and 23b of the V character mold of the drawing 2 illustration. Each 
frames 33a and 33b have only one stanchion 24r, and this has the same configuration by 
stanchion 24r on the right-hand side of the drawing 2 illustration, and collocating. That is, 
stanchion 24r has the step 25 which specifies the bottom contact surface for contacting the 
bottom edge side of a substrate S2, and the top beam 26 and the middle beam 27 which specifies 
the flesh-side contact surface for contacting the rear face of a substrate S2. 
[0029] In the transport devices 20 and 30 of drawing 2 and the drawing 3 illustration, while the 
stanchions 24f and 24r for supporting each substrates SI and S2 incline at the include angle 
which is 7 degrees - 12 degrees, the part which carries out contact support of the rear face above 
the center of gravity of each substrates SI and S2 is formed in Stanchions 24f and 24r. Thereby, 
substrates SI and S2 are held on 24f of stanchions, and 24r in the condition of having been 
stabilized with a self- weight, without being restrained. Being able to convey substrates SI and S2 
to the vacuum processing interior of a room by transport devices 20 and 30, the holder 15 of the 
drawing 1 illustration becomes unnecessary. And transport devices 20 and 30 are not 
accompanied by many problems (the complicated robot for a substrate set, a heating cooling rate 
fall, a substrate crack, impurity contamination) which a holder 1 5 causes. 
[0030] Moreover, each substrates SI and S2 are supported by the pair of the stanchions 24f and 
24r which carried out mutually-independent in the conveyance direction Dl in the state of un- 
restraining. Thereby, by the thermal expansion of each substrates SI and S2, a truck 21, the 
support device 22, and 32 grades, since the superfluous stress which restrains substrates SI and 
S2 does not occur even if deformation arises in a substrate supporting section, the crack of 
substrates SI and S2 can be prevented. That is, it is large-sized, and even when dealing with a 
substrate with thin thickness, or even when form status change-ization of curvature complicated 
to a substrate etc. occurs, it can convey in the condition of having been stabilized without 
damaging a substrate. 

[0031] Moreover, a truck 21 can be moved as an example of the migration means along with the 
rail 29 or guide idler using a rack / pinion device laid on the floor line in a system. Thereby, fall 
of the foreign matter from the mechanical component of a truck 21 is lost, and the debasement of 
the substrates SI and S2 by impurity contamination is controlled. 

[0032] Drawing 4 (a) and (b) are the perspective views showing the transport devices 40 and 50 
concerning the gestalt of still more nearly another operation of this invention, respectively. These 
transport devices 40 and 50 are large-sized, and have the structure which can be conveyed in the 
condition of having been stabilized also with the substrate with thin thickness. 
[0033] The deflection of a substrate becomes large and, as for the glass substrate whose this 
invention is the typical example of the target processed substrate, the stable manner of support 
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becomes difficult, so that size becomes large-sized, and, so that thickness becomes thin. 
[0034] For example, with a substrate with a 400x500mm size and a thickness of 1.1mm, what a 
level installation substrate deflection does not spread by about 2.9mm becomes large with 
10.4mm with a substrate with a same size and a thickness of 0.7mm. Moreover, in a substrate 
with a 550x650mm size and a thickness of 1.1mm, a level installation substrate deflection 
becomes large with about 6.6mm, and becomes still larger with 20.3mm by 0.7mm in the same 
size and thickness. These substrates are making about 10 degrees incline according to this 
invention, it becomes possible to make the amount of deflections or less into 1/6, and the 
maintenance stability of a substrate can be secured. However, when it is still more large-sized 
and uses a substrate with thin thickness, the slanting support by this invention will also begin to 
have [ the deflection of a substrate ] a bad influence on the stable maintenance. 
[0035] For this reason, in the transport device 40 of the drawing 4 (a) illustration, the 
intermediate frame 41 for supporting the interstitial segment of substrates SI and S2 is further 
added to the transport device 20 of the drawing 2 illustration. An intermediate frame 41 is the 
abbreviation mid-position of the frames 23a and 23b of two V character molds of both sides, and 
is fixed on a truck 21. 

[0036] An intermediate frame 41 has two short intermediate support spars 42f and 42r which 
incline at the same include angle as the stanchions 24f and 24r of the frames 23 a and 23b of a V 
character mold. A step 43 is formed in each inside bottom of intermediate support spars 42f and 
42r. A step 43 is arranged at the same height as the step 25 formed in the stanchions 24f and 24r 
of both sides, and specifies the bottom contact surface for contacting the bottom edge side of the 
pars intermedia of substrates SI and S2. 

[0037] Moreover, in the transport device 50 of the drawing 4 (b) illustration, the intermediate 
frame 51 for supporting the interstitial segment of a substrate S2 is further added to the transport 
device 30 of the drawing 3 illustration. An intermediate frame 51 is the abbreviation mid- 
position of two frames 33a and 33b of both sides, and is fixed on a truck 21 . 
[0038] An intermediate frame 51 has short intermediate support spar 42r which inclines at the 
same include angle as stanchion 24r of Frames 33a and 33b. A step 43 is formed in the inside 
bottom of intermediate support spar 42r. A step 43 is arranged at the same height as the step 25 
formed in outside stanchion 24r, and specifies the bottom contact surface for contacting the 
bottom edge side of the pars intermedia of a substrate S2. 

[0039] According to the transport devices 40 and 50 of drawing 4 (a) and (b) illustration, the 
effect by the deflection of substrates SI and S2 can be reduced on the level which does not have 
a problem in conveyance by adding the intermediate frames 41 and 51 for supporting the 
interstitial segment of substrates S 1 and S2. In addition, in the example of illustration, the 
deflection of a substrate can be further decreased by enlarging a substrate further, and arranging 
two or more intermediate frames 41 and 51, when the deflection is large although intermediate 
frames 41 and 51 are arranged only one. 

[0040] Drawing 5 is drawing showing roughly the flat-surface layout of the vacuum plasma 
treatment system 60 concerning the gestalt of operation of this invention, and shows as an 
example the configuration which has arranged two or more vacuum processing rooms to the 
serial here. In a processing system 60, either of the transport devices 20, 30, 40, and 50 of 
drawing 2 thru/or the drawing 4 illustration is used as a transport device 72 for conveying the 
glass substrate which is a processed substrate. 

[0041] In the gestalt of implementation of the drawing 5 illustration, a processing system 60 
possesses three vacuum processing rooms 61 for performing vacuum processing of plasma 
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membrane formation processing etc. At each vacuum processing room 61, the processed 
substrate conveyed by the transport device 72 is transferred on substrate supporter material (not 
shown) through the handling arm (not shown) arranged in the vacuum processing room 61 . And 
a processed substrate is held by this substrate supporter material in a predetermined location, and 
plasma treatment is performed to the rear face or front face of a processed substrate in this 
condition (five to Japanese-Patent- Application-No. 279497 reference). 
[0042] The processing system 60 which has three vacuum processing rooms 61 has four truck 
rooms 62a, 62b, and 62 (two pieces) designed again so that a transport device 72 might be held 
and might be made to stand by. Each truck rooms 62a, 62b, and 62 are constituted as a load lock 
chamber for forming reserve vacuum space. Here, a load lock chamber has the feed zone 
material of inert gas, such as nitrogen, and the exhaust air member which exhausts the inside of 
the same room, and means ** which can perform independently permutation of the internal 
ambient atmosphere by inert gas, reduced pressure, and pressurization. Therefore, a processed 
substrate can be carried in in the vacuum processing room 61 together with a transport device 72, 
holding the vacuum processing room 61 to a vacuum by carrying in a processed substrate in a 
load lock chamber together with a transport device 72, where a load lock chamber is pressurized 
to atmospheric pressure, and opening the below-mentioned gate valve 69 for the inside of a load 
lock chamber after evacuation. 

[0043] three vacuum processing rooms 61 and four truck rooms 62a, 62b, and 62 — alternation — 
and on both sides of a gate valve 69, it connects with a serial in between. Truck room 62a of the 
maximum upstream and truck room 62b of the lowest style function as a load room and an 
unload room, respectively. 

[0044] The loader 65 which is a robot for loading a processed substrate is arranged through a 
gate valve 69 by the upstream of load room 62a in a transport device 72. A loader 65 is adjoined 
and arranged in the cassette station 67 which functions as an interface with other processing 
systems. 

[0045] The unloader 66 which is a robot for taking out a processed substrate from the inside of a 
transport device 72 is arranged in the lower stream of a river of unload room 62b through a gate 
valve 69. In order to return the substrate [ finishing / processing ] taken out with the unloader 66 
to a loader 65, the substrate return device 63 is arranged. The substrate [ finishing / processing ] 
returned to the loader 65 by the substrate return device 63 is contained in a cassette case with a 
loader 65. The substrate [ finishing / processing ] contained in the cassette case is returned to the 
cassette station 67, and is conveyed to other processing systems if needed. 
[0046] According to the vacuum plasma treatment system of the drawing 5 illustration, the 
processed substrate before and behind plasma treatment can be made to stand by with a transport 
device 72 temporarily by arranging the truck room 62 for making a transport device 72 stand by 
between the processing rooms 61 . For this reason, a throughput (processing speed) can be raised 
compared with the case where direct continuation of the processing rooms is carried out. That is, 
as soon as it takes out promptly the substrate which processing completed by arranging the truck 
room 62 at a certain processing room 61 to the down-stream truck room 62 by the transport 
device 72 and processing of the down-stream processing room 61 is completed further, it 
becomes possible to perform efficient actuation [ say / moving a substrate from this truck room 
62 by this transport device 72, and performing the next plasma treatment ]. 
[0047] Moreover, by arranging the truck room 62 between the processing rooms 61, compared 
with the case where direct continuation of the processing rooms is carried out, the cross 
contamination between the adjoining processing rooms 61 can be reduced, and the dependability 
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of a process can be raised. If the truck room 62 is especially constituted as a vacuum 
maintenance room in which a transport device 72 can be held, residual adhesion gas and the 
processing product on a transport device 72 are removable to some extent with the diffusing 
power in a vacuum. 

[0048] Moreover, it becomes possible to re-contain in the cassette case used in order to return 
only a processed substrate to a load-lock-chamber side and to supply a processed substrate to this 
processing system 60 by adoption of a substrate return device, and the equipment operability in 
works improves. 
[0049] 

[Effect of the Invention] According to the transport device concerning this invention, a processed 
substrate can be held on a truck in the condition of having been stabilized with a self- weight, 
without being restrained, and can be conveyed in the vacuum processing interior of a room. 
Therefore, the conventional holder for processing for holding a processed substrate becomes 
unnecessary. And the transport device concerning this invention is not accompanied by many 
problems (the complicated robot for a substrate set, a heating cooling rate fall, a substrate crack, 
impurity contamination) which the conventional holder for processing causes. 
[0050] According to the vacuum processing system concerning this invention, a truck room is 
arranged between processing rooms and a transport device can be made to stand by here. 
Therefore, while raising a throughput (processing speed), the cross contamination between 
processing rooms can be reduced and the dependability of a process can be raised. 



[Translation done.] 
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(54) CARRYING DEVICE AND VACUUM PROCESSING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a carrying 
device capable of moving a substrate to be processed 
without a tray holder for a vacuum processing system. 
SOLUTION: A carrying device 20 has a carriage 21 for 
traveling in a system and a support mechanism 22 
provided on the carriage 21 for supporting two glass 
substrates S1 , S2 simultaneously. The support 
mechanism 22 supports the two glass substrates S1, S2 
such that the two glass substrates S1, S2 are tilted at an 
angle 01 of about 10° in the opposite directions from the rJ=i 
perpendicular line at the center axis of the carriage 21 
along carrying direction D1 . The support mechanism 22 
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(57) [££] 

££2 i±fcBR*Hfc3a»Wll2 2 

£*2 l©*.L>te£&A/-?, 2ft<OSfiSK S2*SS 
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5 ± 3fc, 2ft©S«Sl, S2*r*81-5. 
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[«rttSi#©«6B] 

[M*3l] #3^«#©»&a£fi£&a-t*;fc*© 
©!R l Xtf* 2 fc «r*1-5 r 1 1 , 

fjia»i&tfS$2«&ttBtt, «riBSc*aas«<oj»^ 
i*fc*ivvtB:v>fca£Lfc* i 2 sets* 3*1, 

flfflSB 1 2 ggHBBft, MEttftaSKoS&J: 
[Rt*a2] £3SMKtt©!iU&tf?g2ftMa£&£*0 ; 

*2««Hi«R*iai«rfc«aii-*fc»©«aa!i«-T»*o 
■c, 

WEf* a A £ £frt 5 fc »©&* £ , 
WfS»l&U t B2Sc«iaS«S:^^cSjfi-5fc» > Mr 

WiES^ttMttt, meg iju^ 2 

<t 5 striE* 1 25. 2 wm&SLt-mtz n t 

iWEfcJWHBWt, BtTE^ 1 ttftaa^OjBMBttftftkl- 
5fc*©®ll6SttBfc, WESiaaiaJISKwSffiK 
1 2 88«B k fctftS 1 * 

HE^&tst, itns^2««yasfi©Sffitsas*i-5fc«) 

©*3&l«B4«««kB5i:ft*1-5rifc, 

sfriem 1 sum 2 sgaiBtt, web 1 svm 2 «&a 
SKoaaarflicssvvc jwattsc 1^8 1 &u<ss 2 % 

ism 1 tfMraraonflmtc&o -r** Eft <* fts t * 
swefii2tt«HXtE(opi«Ae»o-r^es$tb« 
atnejR 1 2 Ksitttitt, mag 1 iuhunkos 



sfrism 2«utKoi4 j: 9 ±"e«re* 2 s&astg 

[»#Ji4] ^jgiRttoffiiaastsESraa-rsfc*© 
1 ism. 3 n^iccttoKaatBfrinBttM 

gaasih/fcmi&u^xs&a^ *mu we 
»&ag&f*. fjieas^g«ic± o , Mam 1 »£&a 

[000 1] 

[»no«i-6SflH»IF] *»Htt*A»K«0«a831 
SS&lfcft 5 fc»©»iilK*&U r X3g»a^^rA|cBa 
U «*.tf 4 £»«#©#7x£fi©3<Bfc*tL-C, 7 s 
CVD (Chemical Vapo 
r Deposition) , 

TArticisv^r, ®aas«£i»&i-5fc«>©«ftiiigtt 

[0002] 

[fl£«oaffl CVD, X^ytryisf* K9W 

at y f- y^<f©^9 X^Bka&JSI-fc* ©XSKta^ 

[0 0 0 3 ] H 1 «**©^?X^«HffiK«S:*i-|»« 

[0004] mi@^©ia<, ^.©y^x-rteaii, s 

«SSr«yi1-5fc*©*Q!3l^Sr^fig1-5SfS^Sl l?r 
*r1"5. SS^Sl l©IB^i4©Wl 2{C(4®S1 3 

«1 lrt©±SP(-E^$tifcgS«S^gWl 6{iiffit5T 
rffeii*. XSSSSgl l©^*tttS«SSrJnlRrt-Sfc 
fe©b-^ l 7*SBRS*i8. 
[0005] *«S 1 5 tt, ^»^a (H* 

■erf) fciotiBasawi6fc*Kiwis*i.s. 

ttl 6{c:«!)T«fe)*ifc*/v^l 5#t-# l 7 ttm 
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i 3 tom^WiZfi, rri;:#jtEB£;h,5. 
ire, mm<Dmm^MLx77x-*w&&Mistiz>o 

[0 0 0 61 

htfjBBfcftS. *fc, SKStUT, fljx.l:f#7*g 
SiilcfcS. jJvi^ 1 5 ©JOfl&tt* »s*5R©b57^ 

letter, 1 5 C»#»tTaPfH?Srff 5 

10 0 0 7] *fc. £«S©*/Wl SfrXSWVl 1 
rt-C^Si$*Sfc*, ;M^1 5fctt3£Lfc*M*s©il 

[0 0 0 8] **WttA»!i»5«3lEft«fOB8HjfiiR:«*r 

[0009] **H«t*fc. ^©»^*B««8kas 
«"r»t>«H#*»T*4<. *2&»rt~©*««J©iS 

5 r t *nrattft&g**afltt-S r & g ft t 

[0 0 10] 

[WSMZMfr-tZtzUXD^m #3§9!©S&l©«i£ft, 

#8j&KK©«»a^&^i-3fc*©*2^$';* 

y A rt K j8 v tTttEKftSSK SrWaM- 5 fc * ©ae&g 
Itfcot, «Ha^^Art3rjfefT-f5fc»©^<i, 

itizmmb. «rfl#u miAmmtt. mmwi&m. 
lis m&mm&&<D&t%mz&mirzittoc>&mmm 

b, *B»«Biai«©»fflKSaB1-5fc»©*lJtW» 
Bit, !WB««BWMR©IK»*l«ilK»V^TavM!Ui4L 

fc* i mm 2 set** * n^m i s.m 2 * y k± 

i:**^^5:tt> flEBl&U^X&ftliB 
irlB*ai*ifttc*5it5S(rE«*!!!3iSfi©WiSS»n:» 

it, ii^«tea&E©s&±«j±^fl?rEfc*ias«©ii9 

5. 



[0 0 11] *|SnojB2©ft^Mu ££!**£#©& 1 
RtfSB 2®&gg;|££&ai-5fcfc©X£&a->;*:rA 

MEJfUfttJW2ftUa8ra*lfl*lc$ 
flfE£*±CE$£ftfc£ff8MSi:, 

fliu WE*«M8«tt, atEfti £0*2 

ztt, mesam*!*, mEi!i*M9£K©£*iE 

MtMrz fc»©* 1 &««B t , iWESS 1 tt&UHE 
©*Bl-S«1-5fc*©m 1 StfSB 2 S&MB i Sr^Tt" 
WE^2ft«ia*tE©Ji6SSBlc^tt-r5fcft 
©»2iE^)l4Bi:, SdlE^2»*!! ! ag«©SffilC«tt-t- 
3fc*©S!3XtfSg4gg»Bi£*-f5::i:i:, ME 
IB 1 StfSB 2 gftttBtt, ME* 1 & 2 &&as« 
©fMfcWBKfcV^TlV^aitUfcflf 1 *IMB 2 SeK 

fc, ttE£3ftttfMttftttE». WEHB&frlRlfc*^ 

tev ^aa ufcjs 3 xtwii 4 ittKX* s 3 & 

0Jft4'-ty K±fc5fe*»*SH5itt, BfJEfB 1 
S&2g»«Blt, fflE^*fflfc*tf StfraJBlttffia 
«R©PfiB»KftoT**E«SJx*fc*K, li5E^3 
XtflB4S&8!Bfi, #JE»&£fifc:fctt5ltiJEiB2#c 
&a^©P5ffi«fc»oT**Efi£;h,3::ii, SUE 
g 1 StfSB 2»g«Blt, MEIB 1 *««**©**>* 

0 ±t*siie» 1 &timmm<DMmmm t mm? 

**#1-Si*fc, flJESB3£.tfJB48gH»Bft, ME 
SB 2 ttASXKoS'b J: 9 ±t?SflE» 2 tt»aS£©fr 

[0 0 12] **W©K3©a*tt, !Bi£fclt?B2© 
flL»©«aS««K*JV^T. &J£gfcl!Elt, WE»^^^ 
K ft o r iJMM $ *tfc**©»»*» bt£%ZbZft&b-f 

[0 0 13] *»M©*4©ajiSitt, #A««^©ttEi 

as&trA&a-tsfc&roK^&a^xAT-fco-c m 

1 75MIB3 «3«Lfll©v>i* fta>©!KSfW£MEtt*til.tt 
tr*J»Lfc««l"e«t«^ril4#*Efc» i!E#«ElcJ!f 
L-Cm 1 SVS 2 y- h#Sr^ LT**«)^$^fc^ 1 
&tffS2JI£#! ! agi: > SrAffib, tffE»*aas«ri, 
MEffi^Si^ =t o , mes i *E*iaaa» & 
Slc«JA$*v> *fc, WE#«^^5>irE^2*s*aa 

[0 0 14] 

xmmz&mLxmw-rz. jaTroiftKt;::^ 

It, W-«F*«rf*U, «IRWtt45*4»^K©*ff 
5. 
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[ooi5]02 B**«<D^0««fc#a*ss» 
20**1- (a) §mm, (b) mm®, &v u) je 

[0 0 16] B2B*0>*K, 3Si£gfi2 OB, 2«co 

ra--*s©£#©#?**iss 1 , s 2 trB*fci# 

ft, »£&B2 0ri, 5/*yAftfc*fH-afc»G>*» 
2U, 2&<dSCS1, S2fcB*fcS**afc»,, 
^$2 l±iciE^*tu^Si$«*2 2 fc, WW 5 Q 

[0 0 1 7] £>2 lte, 02 (a) ^OiU 

<, ^fAft, wt>£*£*K£^£rt<&*B±fc 

|fcK$ftfcV—/W2 9*fcWt^ Kn-9 (H2JC*5V^ 
■CttW-^fcH*) fcftoT»»S*ua. 09 
iff, £*2 i©BBfc?y**r*9tttfafc#fc. ■& 

?y^fctr^*^io«*KJ:9, **2lMHW-a 
ritf-eta. wtU-J:*), $*2i(Di»»W*2 

[0 0 18] £#8S«2 2lt IK£#l*IDlfcfcofc* 
*2 10*4#M*A/C, 2&<7>SCS1, S2*l« 

fc*tL-c»i o° ^>ftse iTSv^E#«fc«fti"a 

1-6J:5K, S»««2 2», £SCSl, S2£>2<fc 

5 SfiSl, S2ft, ttttAS^tr^S 

fUSt* 9ftClfcttraa«Mlt2 2 
J»S*ia. 

[0 0 19] 4*5, SCSI, S2^)I^S8 ill, 

tftfeom-frtsawMtoiw-cftss. sc 

SI, S2<0«£tfS*e l#«l>i (<7° ) , Jft£# 

ic^cfcglfr^scs i, S2©^©££tt*r*i* 
^i-v\ scsi, s2©«»A*e i#«i^fc 
(i2° o, n&m<o s ?y K^^-^»atats« 

»IBlcR«**t*y-h#o*a!ftt«r«*, £#&B 
fctT^y y hfcft*. £0J;3ft«JfM*&* SCS 
1, S 2OflUMK0 l»7° -12° ^tSHlcR^S 
fta 0 

[0 0 2 0] £#8S«2 2I1, i9*#ttfctt, «&*2 

i ±icsEic @£ s ftfes v * taut + % n-mxo 2 o 

OV$1^7l^-A2 3 a> 2 3bS:^i-S 0 200V 
?i(07^2 3a, 2 3 bit -&*2 1 ©PfflMKS 

»fc**E«**i, mm<Dmm\t. scsi, S2e> 

J: 0 < 4 S ± 5 1-R^^tv5 0 

[0 0 2 1] *7 U-A 23a, 23b <D V3=SWt, «t 
S*IftD 1 tcJBofc**:2 1 0*i>*fc»LT;£**t* 
fcft6t5KEK*frfc2*©*tt24 f , 24riC<t 
£tt24f, 24rll, ^SttKttL 
T** 7° -12° , a*b<tt»l 0° <D%&0 1 * 



4U «ot, 2#<D£ft24f, 2 4rBO*«(« 
OflJfcfta. 2OC07W-A2 3 a, 2 3 b <D&W<0% 
tt2 4 fOWKiOSKS *ffi!l^Stt2 
4 r 9 SKS 2jMB»£*ia. 

[0 0 2 2] 4OC0ift24f, 2 4r^(D» 
Tfllfcfc, »«2 5#»rtS*l5. £T<D»»2 5ttB 
CKS*cB«*ii, SCSI, S2<oimm\&)Mr* 

[0 0 2 3] 4otf>£ft24f, 24r®£*0±N& 
tf+Bfctt* SCSI. S2fc«Mrr«^yKfcLT» 
^5±«*2 6XtX*IB!62 7#ftR5ftS. ±«* 

2 6 2itf+B*2 7tt\ ±T, £ft24f, 2 4rH 
»^fRlDl{C»o"C^«!l^7K¥(CSifti-5o ±ffi!l^2 

6JtWB*2 7«)rtBtt, £tt24f, 2 4r(^)« 

£9aa*tHU SCSI, S2*)«Bfc««1-afc» 

o»^i»B£ft£-fao fc*j. **aas«o^^ c 

Wct>±5#, #*B*2 7ft«»LT±l«2 6©* 

fci-»rfct)-e# a e 

[0 0 24] ±MB 2 6 XtffBJB 2 7 ^rtffilC t 5 ft 
JfcSftaS&ftffitt, HK»*«DlK:*J»t«»KSl, 
S2<oHiB»K:ftoTEB*Jxao *fc* ±«2 6co 
ftBlcJ:9aSSna»««fcB©J*»W:, SCSI, 

s2om^ii9±t?scs i, s2<om&kmtfrz>& 
[0025] ^3 H^«nomoidk«»raicff s«s 

[0 0 2 61 B3B*Oft<* «SSSB3 0tt, ltfc© 

^fArtftitrtSfcftoH 2 B^OSBKOJBIIB B 
-o£Hl21£, l*<0WES2«r*»+5fc», •&* 

2 1 ±fcEKSix*:*»«fll3 2 t, $r*-ra 0 

[0027] 32it scs 2 &mmztt 

7° -12° , m*L<\tfol0° <Dft&X*®Mt%& 
SCS2&S^i-a 0 £#««3 2J1, S 

cs 2<ofi^i o±^*©KB*«iwaf+a»»** 

•T^o ioi5 4«*o»S*, SCS 2 ft, m^te^^ 
fcjMEfc*?, S»!iJ:9»SUfc«B-C3tl«Wl3 2 

[0 0 2 8] *J*««3 2tt, B2B 
/T(0V»71/-A2 3a, 2 3 b b B Cttfii-Et£ 
^^fc^W-A3 3a, 3 3b^^i-a o #7l/-A3 

3 a, 3 3 bit, — *Ojtft2 4rO*Sr*U wtl 
11, B2HSOt««)Stt2 4 r tH-ElltB-«tt 
fc^-fSo Wfe, *tt2 4rtt, X«S 2 IAMBICS 

j»rafc»©*aMtB«ra3&raa«2 5t, scs 2 

©*BtcSHIM-afcfteo»«j|liB«rft«i-a±«*2 6 
itf*BS62 7i«:*1-a. 
[0 0 2 9] B2XtfB3B*Ojft»$5J|2 0, 3 0C 
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}3Vvtlt, #SSS 1, S2&£jrt-5fc»tf>£a2 4 
f, 2 4r#7 0 ~12° ©A*-C«WS*l5i:*fc, 
£tt2 4 f , 2 4 r IC &SSS 1 , S 2 ©fi-bi 9 ± 

0. Xfisu S2it, tt***i5rtft<&*fcJ:0 

SSLfc«i-Citt2 4 f, 2 4 r±fcfiH*S*l6. s 

ssi, s 2(4, as&gg 2 o , 3 oicj^x&aauk 

^^USStt Srt-JJ-Cf , BlH^O*^l 5 14*5 
La>fc, J82lgg2 0, 3 011, */W^15*S 
?ISC-r^S (&K*y HcSi4n«y K AIM 

v\ 

[0 0 3 0] 4ft:, #SSS 1, S2li, «fii@l*lR)D 1 

fc^TEWraa:Ut£ft2 4 f , 24r©Stct 

1. S2. **2 1, *JWt»2 2. 3 2«©fktf»K 
<fc9, SS£»SB#K:£Jfc&S£CTt>, SCSI, S2 
fr»#r5«*l4«tfj#»£L4^fc*, SSS1, S 
2©«h*ttJh-e*$. SP*>, *fiT?JM®l*v****r 

5 ^tt**fc«tfcK9*©»ttSEfl: 

[0 0 3 1] *fc, ££2 1 It, *©&»#©©-0Ji: 

o-C&ftS-fc-Sr. fc 5. r*tfCJ:9, §$2 10 

SCSI. S2©fiKfiT#«HB*«i5. 
[0 0 3 2] 134 (a) , (b) It, *JM]©Ifc»J© 
^©&ttfcfllS)tt£gg4 0, 5 0Sr**^1-M«@ 

-e*>5, o, sou, *stj?$© 

[0 0 3 3] ^9J#mfc1-«WaOSC«>AStt4: 

a»[ofcb***t<4!i, *© 

[0 0 3 4] 09*.l±\ 400X500mmt-fX, Jf$ 
1. lmm©£S^tt*TOg£Sfc*>*a 5 2. 9 mm 
S&-?La>&1^t>©#, IrHNTX, J?&0. 7mmOS 
St?ftlO. 4mmt^f <45. 5 5 0X 6 5 

Ommt^X, WSl. 1 mraOlS? lt*¥Rg£S 

0. 7mmT?tt2 0. 3mmill:^<ii5„ Zflb 

©«Rtt*»Mfcfl6o-c*Sii o° fS^^^srt-c, fc 
«tt*tt*««'et5. b*»U JEfcfcaKWS©*^ 
©fc*>*#*©£fcffiWteSlHMrXI3^tt»* w tic 

ft 5. 



[0 0 3 5] rcofcfc, 04 (a) 0j*©IR2£3Sg4 0 

i«si, s2©>t»wa^«:$8i-5fc»©«t>H:7i'- 

A4 lflHiflOSfta. ^H^U— A4 lit, jfffl©2o 
©V^S©7U-A2 3 a, 2 3 b ©Ifc* WfiCgT?, 
*2 l±tc@^$ix5 0 
[0 0 3 6] «fK7U-A4 1lt, V^M©7U-A2 
3a, 23b©£tt24f, 2 4 r k m 
5 2o©fiV>*K£ft4 2 f , 4 2 r fctf-tS. f F^S 
tt4 2 f , 4 2 r ©**©rtffi©TflOtelt, S*aS4 3# 
J&fcSftS. &SI54 3ttifffi!l©£ft2 4 f , 24r\m 

f$,ztitz&U2 5 tmcnzkmrnzti. sssi, s 

2 ©*Kla5©fi£«BtStt1-5fc©©Jl^ttBSra3£-r 

So 

[0 0 3 7] Sfc. 04 (b) 0^©ffi^S5OiC*i 

vvttt, s 3 b ^©atis&g 3 o ic*f ur, Hie, ss 

S 2 ©«t>IBHB5^^«p-t-5fc©©^|ll]7 U-A 5 1 asji 
JD^HSo tfM7U— J»5 lit, SIC2007U-A 

3 3 a, 3 3 b©B&f IBJ&g-C, £*2 l±|;:@5£$;h, 

[003 8] «f M7 A 5 1 It, y I — A 3 3 a , 3 

3 b©£tt2 4 r i:WCA*-e«M»i-*«V^«fBI*tt4 
2 r fc*ft-3. *IK$tt4 2 r ©rtffi©Tffi!ll-tt, WiU 

4 3#»J*$it5. 3*4 3 «*«©*& 2 4 r « 
$*LfcS«B2 5iPC.E5$lCEg$il, sss2©*ra 

[0 0 3 9104(a), (b) 0^©JR3£gig4 0, 
SOfcitUi, S4RS1, S2©tW*»«rS»i-*fc 
©©tM7U'-A4 1, 5 lSriii0l-5wtCJ;9, £ 
SSI, S 2©fcfr*tc,fc5g#£JR2!K|gffi©fc^i' 

It, fRl7W-A4 1, 5 lSrlo«ltEKLTV>5 
^, KKl»KiJi*SftLT*©fc«3*i65*tV>»^l4, 
W7V-A4 1, 5 ltraSfcfiESi-Srilcit), 
£*©fcfe*«Efc*fel>3*5 C t #T?t 5o 
[ o 0 4 o ] m 5 It, *»W©Mfc©»«K:«5 JtifiT* 

t, »*aasst?fc5^7^gssr«siS-r5fc©©«6si 

$|g7 2ttT, 02^S040^©^Jigg2O, 3 
0, 4 0, 5 0©Vvf*ia»*M&B$ft3. 
[0 0 4 1] 0 5 0^©*i£©^ffi|t*3V>r, fea^ 
^A6 0I4, X5X^R*aa^©Sf2fti3lS:fi : 5fc© 

©3o©xs«ta^6 i£jyi-f5„ =s-xs«ta^6 1 

Sit, XS«iS^6 1 rtCE»S*tfc/N^ Ws9T— 

a (0^*t) **ur««a«w (H**r) -hi- 

«aaSSItlUSS^Sl5«-|cJ: 

9Bf*ttgK»»sji, i©^ffi-e««tass©s®4 
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2 7 9 4 9 7#l$) . 

[0042] 3oox^*aa^6 1 Sr^i-sKta^T 1 

A6 0tt*fc« J8i§gB7 2SrHZ«UT:#«$*5J:5 
l£RH-£*Wi:4 0©£*g6 2 a, 6 2 b, 6 2 (2 
<I) ^-fSo 3-&*^6 2a, 62b, 6 214, fUS 
*2£BB£?lM1-5fc©©n- Kn yf&b LT«$£ 

*?Stt#*l;:.kSrtSI»H&©E&, flDESr&ft 
UTft^5^^jft*1-?>. Sot, n-KDj/^S^r^: 

£#&©&, ^<7>^-h#6 9?rBSfei-5^i^i 

9, g^&ase i£jtf£Kfc#ufc£*, «as*s 
*mmms.7 2 t-iSij:JES*aa^6 1 rtKU&A-rsc 

[0 0 4 3] 3 0©X^Mlf 6 lM4oO^*i6 
2a, 62b, 6 2lt, 5SS^l.oB]t-y-h#6 9 4r 
&A/T?iE?iJt;:&ISc£iT,5„ *±?i£©£*g 6 2 a 
TSE©£*^6 2bli, n- Kisvryc- K* 

[0 0 4 4] n-K^6 2 a©-h«fflfllC|4, Sfc&&fi7 

2rt(cs«iass^i«^tffc«)OD^y b-c&sn-^ 

6 5^ ^-h#6 9 UTERES, 5 

ft, tefD&ss^xAt©.^*-?!-^ ur«|g 

tZX-tv (•^7-v'ay6 7 UTERES. 
[0 0 4 5] r^n-He 2 b©T«Ktt, 

7 2rt^e>»*Q ; aSSSr©tii-*-fc*OB^s' h-C&ST 
yo-/6 6i5, 4*-b#6 9£tf-LTER£;ft-5. T 

yu-?6 6-v&mLit>i!m&i%-<Dm&%v-y6 sic 
*-y$s«6 3-en-^e 5icm&tiit>tm$t%-<om& 

ft, n-^6 5T#iry h^-*rtlO|Xiirt£*v5. 
[0 0 4 6] H5 0^©X^7'9^'7*Q;a'->^7 1 A|C < t 

ttfca£Kfr*ti!l£tt7 2 fc#fc-«H»aS*ar. bit 
•t?*». rcofcfc, &12lRl±a*K&£SES}i.3il£-£ 

li6 1 T&aasS£7 Lfc£«&*i££it 7 2 J: *) m 
^lcT«E©-&«^6 2-a6fflU JEfcT»G©*Wl£6 

6 2*»6S«Sr^»L.-Cft©^ , 5X-r«.aSrff 5 tV-» 
[0 0 4 7] $fc, £$^6 2Sr«!.a^6 1 MlrER-*- 



&fij*U 7'n-lr^©fB^tt$r|pi±$-&5rt-»st?t 
5. fcfc, £*£6 2 £J8i£igB7 2 *ft*TOttX3 
»»*tU"C1»drt-6fc» j»i££H7 2±©2lStt## 

[0 0 4 8] *fc«RU^->1ft«©SfflfcJ;!J, Ma 
A 6 0 tft&aSffiSrttil&l-SfcftCffiffl Lfc** » h 

[0 0 4 9] 

[»«©»*i *»wK«s«3aas«icj:jitf, &&a 

£t£tt, »*Sft3wifc<amfc±0££l,fc:|K«TJ 
**±fc«i*S*i„ ]S£&a£rtU:JB&£ft3r2:*s-? 
#5. S§oT, WOa^trfl^S &©©«*©«« 

Ht, «3K©Maffl*/V^^3lfiii-KKS (SStyh 

[oo5o] ^ssMt^axstoa^^^AHijxtf, 

*art*-Ct«. *>v-7-yY comm.) 

[HI] f^:77XvJaaiHI**tflttHL 
[12] #»93©Sai©JB«te«*IRii£g«£^ 
(a) ftttH. (b) «BEB9, SO 5 (c) IBS, 
[0 3] #36^©»J©fli&©^§l-&3&i££B£^-r 
MMB. 

104] *«n«>]iicM«>itiko)NiicffaMa»» 

(a) , (b) \z.mi-$mm. 
nasi #»w©^©»«fc«sx2:/?x-v»«$' 

[^#©Si^] 

2 0, 30, 4 0, 5 o-mmmm 

2 1 

2 2, 3 2-$j$ii 

23a, 23b, 33a, 3 3b-7U— A 
2 4 f , 2 4 r-£ft 

2 5 -ass 

2 6-±IB* 
2 7-tRHB 
2 9-U-/V 

4 1,5 1 — «f>|W7 W— A 
4 2 f , 4 2 r -Stt 

4 3 -as? 
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[05] 



63 

-4- 



60 



r 



1- 



4 M- 

72 
T 



72 



72 

T 




72 

t 



67 65 69 62B69 6l 69 62 69 61 69 62 69 61 69 62b69 
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[04] 



40 




(b) 



(72)^# ±» m- 02) mm^- mm 

(72)SSW# £® «a F 5F031 CA05 DA01 FA09 GA58 MA29 

*tta^4t*»3t<&Bfrt 5F045 AA08 AF07 BB14 DP21 DQ15 

EB08 EM01 EN04 HA24 
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